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We investigated variables that may influence the generalization of a replacement mand
in 3 young children with severe language delays. A multiple baseline design consisting of
one stimulus class of manding opportunities that we arbitrarily divided into three cate-
gories (i.e., food, toys, and events) was used for each child. During baseline probes, all
children manded mainly by reaching, grabbing, or leading. We then taught each child a
replacement mand using a single member of the stimulus class. Acquisition of the re-
placement mand occurred under highly restricted conditions in a setting that was com-
pletely isolated from the generalization settings. Postacquisition probes revealed almost
exclusive use of old manding forms. Subsequently, extinction of the old forms and re-
inforcement of the replacement mand were introduced in a sequential fashion. Two
children manifested a substantial increase, and 1 child displayed a moderate increase in
the occurrence of the replacement mand (i.e., generalization occurred). These results
suggest that a differential reinforcement procedure can alter the probability of the oc-
currence of response class members across a variety of stimulus conditions.
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Generalization of new language targets
has been a frequently sought-after but highly
elusive goal for students with severe disabil-
ities (e.g., Bryen & Joyce, 1985; Halle &
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Holt, 1991; Harris, 1975; Kaczmarek, 1990;
Stokes & Baer, 1977). Over time, methods
have changed from therapy-based commu-
nication intervention characterized by one-
to-one teaching in contexts isolated from
natural settings (e.g., Bricker & Bricker,
1970; Guess, Sailor, & Baer, 1974; Schiefel-
busch, 1978; Schiefelbusch & Lloyd, 1974)
to more naturalistic approaches that capital-
ize on normally occurring opportunities to
teach language in a variety of everyday con-
texts (e.g., Chadsey-Rusch, Drasgow, Rei-
noehl, Halle, & Collet-Klingenberg, 1993;
Halle, 1982; Halle, Marshall, & Spradlin,
1979, Hart & Rogers-Warren, 1978; Kaiser,
Yoder, & Keetz, 1992; Koegel, O’Dell, &
Koegel, 1987; Warren & Rogers-Warren,
1985). Despite improvements in language
teaching outcomes, generalization to other
settings and situations still may be limited
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or inconsistent (e.g., Hemmeter, Ault, Col-
lins, & Meyer, 1996; Horner, Bellamy, &
Colvin, 1984; Losardo & Bricker, 1994;
Reichle & Sigafoos, 1991).

One potential reason for the limited gen-
eralization of new responses (e.g., the word
or sign for ‘‘want’’) is that students may have
an extant communication topography (e.g.,
leading, grabbing) that serves an identical
function and thus interferes with the gen-
eralization of the new response (Drasgow &
Halle, 1995). Several investigators have ex-
amined this possibility within the context of
manding (e.g., Billingsley & Neel, 1985;
Carr & Kemp, 1989; Drasgow, Halle, Os-
trosky, & Harbers, 1996). For example, Carr
and Kemp (1989) determined that 4 young
nonverbal children used leading to mand.
These researchers then taught pointing as a
replacement mand and subsequently in-
creased its probability of generalized occur-
rence relative to leading. With replacement
topographies, a stimulus class already con-
trols a response (or set of responses), and the
goal of intervention is to add an alternative
response that will become the most probable
among response options. Generalization of
replacement topographies may differ from
generalization of new topographies because
replacement topographies interact in com-
plex ways with other existing options in a
response class.

A response class consists of behaviors that
are topographically different but produce the
same effect on the environment (Carr, 1988;
Catania, 1998; Johnston & Pennypacker,
1993). There are several dimensions of re-
inforcement that may affect the probability
of the emission of any particular member in
a response class. One of these is related to
the consequences, or the schedule of rein-
forcement associated with each individual
member (Davison & McCarthy, 1988;
Herrnstein, 1970). That is, an increase in
the reinforcement of one response is likely
to decrease the rate of other responses (Ca-

tania, 1966; Parrish, Cataldo, Kolko, Neef,
& Egel, 1986). Another variable that may
affect responding is the efficiency of each re-
sponse class member. Response efficiency is
determined by criteria that include (a) the
amount of physical effort a response re-
quires, (b) the time between a response and
reinforcement, and (c) the quality of rein-
forcement that is received (Friman & Poling,
1995; Horner & Day, 1991; Mace & Rob-
erts, 1993). The schedule of reinforcement
and response efficiency may influence the
probability of particular responses, and,
thus, response classes may assume a hierar-
chical ordering of individual topographies
(Baer, 1982; Lalli, Mace, Wohn, & Livezey,
1995).

Several studies have demonstrated that re-
sponse class hierarchies can be altered (e.g.,
Carr & Durand, 1985; Carr & Kemp, 1989;
Drasgow et al., 1996; Lalli et al., 1995;
Sprague & Horner, 1992). For example, Lal-
li et al. (1995) determined that a 15-year-
old girl with moderate mental disabilities
had a response class consisting of screams,
aggression, and self-injury that (a) were es-
cape maintained and (b) occurred in a stable
sequence (i.e., may have been hierarchically
ordered). These researchers then taught a
new functionally equivalent vocal response,
expanding the existing response class. When
the new response was negatively reinforced,
the occurrence of other members in the re-
sponse class was modified.

In the present study, we examined addi-
tional mechanisms that affected which mem-
ber of a manding response class would be
emitted under specific stimulus conditions.
First, we taught a new manding response to
3 young children with severe disabilities.
The new manding response was taught un-
der extremely restricted stimulus conditions
that typically reduce the likelihood of gen-
eralization. Next, we differentially reinforced
the new response and placed competing
members of the class on extinction to deter-
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mine whether (a) the new response would
occur across a variety of stimulus conditions
and (b) the probability of occurrence of the
new mand would increase over time relative
to competing mands. We hypothesized that,
following training, the novel mand would be
included in the existing manding response
class but only as a low-probability member.
Placing the existing mands on extinction
while reinforcing the new mand would be
needed to increase the probability of occur-
rence of the new mand under generalization
conditions.

METHOD

Participants
Three young children who had received a

diagnosis from a local childhood disability
clinic of either autism or pervasive develop-
mental disorder with severe language delays
participated in this study. All lived at home
with their families and attended a half-day
preschool program.

Ann was 3 years 3 months old when the
study began; her expressive language age
equivalency was 8 months, and her receptive
age equivalency was 4 months (Sequenced
Inventory of Communication Develop-
ment–Revised, SICD–R; Hedrick, Prather,
& Tobin, 1984). Ann’s parents reported that
she was often unresponsive when they talked
to her, and her teacher reported that Ann
rarely understood language used in class. In
addition, her parents and private speech
therapist reported that she produced some
vocalizations, but the function of these vo-
calizations was unclear to them. Her parents
reported that after several months of private
speech therapy, Ann spontaneously had pro-
duced the sign for ‘‘more’’ once. Her parents
and teachers reported that although she usu-
ally played alone, she had several preferred
objects and events, such as climbing up the
ladder on a swing set to go down the slide
and being pushed while on a swing.

Kate was 3 years 4 months old when the
study began; no expressive or receptive lan-
guage age equivalency scores using the
SICD–R (Hedrick et al., 1984) could be es-
tablished for Kate because she lacked a basal
score in each area. Kate’s parents reported
that she was often unresponsive when they
talked to her and that she did not show an
interest in people around her. In addition,
her parents and private speech therapist re-
ported that she produced some vocalizations
that they described as ‘‘jargon’’ rather than
true words. Her parents and teachers re-
ported that although she usually played
alone, she had several preferred objects and
events, such as watching herself in a large
mirror, running, jumping on a trampoline at
home, being pushed while on a swing, and
watching ‘‘Barney’’ on the television.

Tom was 3 years old when the study be-
gan. In addition to the label of autism, he
had a diagnosis of Fragile X syndrome. His
expressive and receptive language age equiv-
alencies were both 4 months (SICD–R,
Hedrick et al., 1984). Tom’s parents report-
ed that he did not talk, but often commu-
nicated his needs by approaching them, yell-
ing, flapping his hands, or handing them an
object (e.g., his cup). His parents also re-
ported that he enjoyed outdoor events, such
as swinging and going for walks, and partic-
ularly enjoyed watching different videotapes
on television.

Settings

A single training setting and multiple gen-
eralization settings were established for each
participant. The training setting was inde-
pendent of, and isolated from, the general-
ization settings. Ann’s training setting was
the parent conference room in her preschool.
This room was the same size as her class-
room and contained some toys kept on
shelves, a large table and chairs, and two of-
fice desks. Ann’s generalization settings were
her early childhood classroom, the play-
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ground, and the school gym. Ann’s preschool
program served 8 to 10 children from 3 to
6 years old who had developmental delays
or were identified as being at risk for future
academic failure. The classroom environ-
ment was arranged with various activity cen-
ters (e.g., library, play kitchen, sensory table)
and had a consistent routine (e.g., short
structured times separated by free times and
snack time). The generalization settings also
included (a) an outdoor playground with
swings, a jungle gym, and several tricycles
and wagons and (b) an indoor school gym
equipped with an indoor climber and slide,
tricycles, wagons, and balls. The indoor gym
was used on days when the weather was too
inclement to go outside.

Kate’s training setting was her preschool
classroom. Her preschool program served 8
to 10 typically developing children ranging
in age from 3 to 5 years old. Training oc-
curred in a corner of the room when other
children were either out of the classroom or
busy in some other area of the classroom.
Kate’s generalization settings were in her
home. Areas in the home used for the as-
sessment of generalization included a large
two-car garage, a pantry with shelves and a
washer and a dryer, a kitchen with several
counters, an eating area with a table and
chairs, and two large family rooms. The
family rooms contained toys, a large doll
house, an indoor climbing gym, a large tele-
vision, and typical household furniture.

Tom’s training setting was his bedroom on
the second floor of his home. The bedroom
was approximately 3 m by 3 m, and con-
tained his bed, shelves holding toys and
books, a dresser, and a small chair. The gen-
eralization settings included the first floor
and basement of his home. The basement
was a large open area with a swing, a tele-
vision, a padded mat, and various toys. The
first floor consisted of a kitchen with a cook-
ing area and a separate area with a table and
chairs, a living room with furniture, a play-

room with a television and toys, and a bath-
room. Tom’s mother also provided child care
for other children, and the number of these
children in the home varied from none to
five, depending on the time and day.

Stimulus and Response Classes

We began the study with interviews (Halle,
Chadsey-Rusch, Collet-Klingenberg, & Rei-
noehl, 1992) and direct observations (Bijou,
Peterson, & Ault, 1968). First, we inter-
viewed Ann’s parents and special education
teacher, Kate’s mother, and Tom’s parents.
The purposes of the interviews were (a) to
collect information regarding the potential
manding response class topographies of each
child and (b) to identify highly preferred
items and events for each child. Next, we
conducted observations using antecedent-be-
havior-consequence (ABC) recording in
Ann’s classroom and in Kate’s and Tom’s
homes to verify the presence of communi-
cative topographies that parents and teachers
had identified as potential members of a
manding response class. These observations
took place during times when the items and
events that parents had identified as being
highly preferred by their child were avail-
able. We observed each participant for ap-
proximately 1 to 2 hr per day for at least 2
weeks. Based on the frequent and consistent
use of particular topographies that occurred
during this time and the repeated and con-
sistent ways in which various social partners
responded to these topographies, we hypoth-
esized that each participant had a manding
response class consisting of at least three dis-
tinct topographies (operational definitions
are listed in Table 1). Moreover, these to-
pographies consistently occurred in the pres-
ence of three relevant stimulus properties
that we used to define the stimulus class for
each participant: A preferred item or event
was present but unavailable, and a listener
mediated access to the item or mediated par-
ticipation in the event.
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Table 1
Operational Definitions of Existing Forms

Existing forms Operational definitions

Leading Taking an adult by the hand or wrist, guiding the adult’s hand or wrist to an object,
and then placing the adult’s hand on the object.

Reaching In the presence of an adult, moving one or both hands toward an object, but not mak-
ing contact with the object. If the participant does not need an adult to mediate ac-
cess to the object, then this is not a communicative opportunity (e.g., a participant
reaches for the coat in his closet, and he needs neither assistance nor permission to
get it, then this is not a communicative opportunity because he can get the coat him-
self ).

Grabbing Reaching for an object and grasping the object while the object is in the grasp of anoth-
er’s hand (e.g., an adult is holding a can of pop in her hand, the child approaches the
adult, grasps the can, and either waits or pulls on the can).

Yelling (Tom only) Emitting a loud, undifferentiated vocalization of 1 or more seconds in the presence of
an adult in which the context makes its requesting function clear (e.g., Tom ap-
proaches a closed door, on the other side of which is a preferred person or activity,
and yells). Yelling during episodes of crying, or yelling concurrently with flopping or
diving on the floor, were not included. Yelling could be coded as a separate form or
in combination with another form.

Definition and Selection of the New Form
We selected the sign for ‘‘please’’ from

American sign language as the new manding
form to be taught to all 3 children. It was
operationally defined as patting the center of
the chest with an open hand two or more
times. Acceptable forms included patting
with (a) the left hand only, (b) the right
hand only, or (c) both hands simultaneously.
We opted for a gestural modality because,
prior to the study, parents, teachers, and
speech therapists had already selected this
modality for the 3 children. All parents and
teachers reported that they had never seen
any of the participants use ‘‘please,’’ and it
was not observed prior to the initiation of
massed trial training.

Recording System and Interobserver
Agreement

Two observers simultaneously but inde-
pendently coded (a) the first communicative
form that occurred during baseline probes
and (b) all communicative forms that oc-
curred during intervention probes. Agree-
ment was calculated separately for ‘‘please’’
and for the occurrence and sequence of all

other communicative forms listed in Table
1. An agreement for ‘‘please’’ was defined as
a probe occasion in which both observers
recorded its occurrence. In addition, a point-
by-point agreement ratio (Kazdin, 1982)
was used to determine agreement on the oc-
currence and sequence of all other commu-
nicative forms. Agreement was calculated by
dividing the total number of agreements by
the total number of agreements plus dis-
agreements and multiplying by 100%.

Agreement checks were conducted on
33% (27 of 82) of Ann’s baseline probes,
with agreement of 96% (26 of 27); on 36%
(24 of 66) of Kate’s baseline probes, with
agreement of 100%; and on 38% (30 of 78)
of Tom’s baseline probes, with agreement of
100%. Agreement checks were conducted
on 41% (19 of 46) of Ann’s intervention
probes, with agreement of 100% (16 of 16)
on the occurrence of ‘‘please’’ and 92% (22
of 24) on the occurrence and sequence of
other forms. Agreement checks were con-
ducted on 23% (5 of 22) of Kate’s interven-
tion probes, with agreement of 100% (1 of
1) on the occurrence of ‘‘please’’ and 90%
(9 of 10) on the occurrence and sequence of
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other forms. Agreement checks were con-
ducted on 26% (10 of 39) of Tom’s inter-
vention probes, with agreement of 89% (8
of 9) on the occurrence of ‘‘please.’’ Agree-
ment on the occurrence and sequence of
Tom’s other forms was 75% (12 of 16, range
0% to 100%).

Experimental Design and General Procedure

A multiple baseline design (Baer, Wolf, &
Risley, 1968) across the stimulus class items
was used to study the effects of intervention.
For each participant, the multiple baseline
consisted of manding opportunities that we
arbitrarily divided into the categories of
food, toys, and events.

Baseline 1. Baseline 1 consisted of con-
ducting probes during manding opportuni-
ties that were embedded across the normal
daily routine in each participant’s natural en-
vironment (i.e., the generalization settings).
We defined a probe as the assessment of a
participant’s manding behavior when one of
the foods, toys, or events was available, and
a social partner was available and necessary
to mediate access to the item or event.

The Baseline 1 protocol consisted of first
setting up the situation (e.g., at snack time,
a probe food item may have been placed in
sight but out of reach). Next, the experi-
menter made himself or herself available for
approximately 5 min to fulfill a request by
sitting next to the participant, but no extra
prompting (e.g., ‘‘Do you want some-
thing?’’) occurred. Finally, the experimenter
provided the requested item immediately af-
ter the first communicative request (i.e., any
of the forms listed in Table 1, or the sign
for ‘‘please’’). No verbal praise occurred
when the experimenter provided the request-
ed item. After recording the outcome, the
probe was then complete. If the participant
did not emit any communicative response
during the 5 min when the experimenter
was available, the probe was discontinued

and was re-presented during the next natural
opportunity.

Three other conditions were included in
the Baseline 1 protocol. First, at least a 10-
min latency was required between probes.
Second, no more than two consecutive
probes were conducted within a single cat-
egory (e.g., food) on any day. Probes from
each category of the multiple baseline were
interspersed with probes from the other two
categories of the baseline. The first two con-
ditions were easily incorporated into the
protocol because the opportunities to con-
duct probes from different categories were
distributed naturally across each participant’s
normal daily routine. Third, at least three
different people (e.g., experimenter, teacher,
teacher’s aide) were involved in each probe
set to prevent the possibility of one person
becoming a consistent stimulus during dif-
ferent manding opportunities. We defined a
probe set as completing individual probes on
each food, toy, and event contained in the
stimulus class for each participant.

If any participant began to engage in
problem behavior (e.g., screaming or crying)
during a probe in any phase of the study,
the probe was discontinued. The participant
then was taken from the situation and re-
directed to another activity for 1 min. The
participant was returned to the same situa-
tion after (a) 1 min and (b) the problem
behavior had subsided. Upon return, the
participant could directly obtain the probe
item.

Massed trial training. The purpose of
massed trial training was to teach each par-
ticipant the sign for ‘‘please’’ under restricted
stimulus conditions. Training was conducted
(a) in a setting independent of the general-
ization settings, (b) by an individual never
associated with the generalization settings,
and (c) with a single stimulus that was the
same in every training session and that was
never available in the generalization settings.
The training stimulus was selected from the
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stimulus class for each participant that we
had identified earlier. The training stimulus
was music sticks for Ann, candy for Kate,
and crackers for Tom. We selected the train-
ing stimulus according to the following cri-
teria: (a) It was part of an existing stimulus
class that controlled manding responses; (b)
parents, teachers, or both had identified it as
highly preferred for that participant; (c) ob-
servations confirmed it as highly preferred;
and (d) parents, teachers, or both agreed that
the training stimulus would be available only
in the massed trial training setting. The last
criterion was easily met because parents,
teachers, or both had already restricted each
participant’s access to these items, and all
agreed that massed trial training allowed
limited but acceptable access to these items.

The training protocol consisted of the fol-
lowing steps. First, the participant was seated
in a chair with the trainer seated in front of
the participant. An individual trial began
when the trainer presented the training stim-
ulus by holding it in front of him or placing
it near him, but out of the participant’s
reach. The trainer then waited for the par-
ticipant to attempt to obtain (e.g., by reach-
ing or by leading) the training stimulus. In
the presence of these attempts, the trainer
used graduated guidance consisting entirely
of physical prompts (e.g., full physical
prompts, partial physical prompts) to shape
‘‘please.’’ The trainer never gave verbal
prompts or praise. The trainer provided the
stimulus immediately after a prompted re-
sponse, and later immediately after an ap-
proximation or an independent response.
The trainer then waited 4 to 5 s and began
the next trial.

When each participant began to make in-
dependent approximations of ‘‘please,’’ the
trainer lightly blocked or held the partici-
pant’s other hand to prevent any response
chaining of existing forms (e.g., leading,
reaching) occurring with ‘‘please.’’ A training
session ended when 10 min had elapsed

from the start of the first trial. When the
session was over, the trainer returned the
participant to the original setting and de-
parted. A massed trial training session con-
sisted of the total number of individual trials
that occurred within that session; the num-
ber of individual trials could vary across ses-
sions because of our protocol for ending a
session (range, 1 to 30 trials).

Massed trial acquisition criterion was set
at the unprompted emission of ‘‘please’’ oc-
curring with no other manding forms during
the first five trials of a training session over
three consecutive training sessions. Although
the criterion included only the first five trials
of a session, the session was not terminated
until 10 min had elapsed from the first trial.

Once criterion was met, massed trial
training occurred only 1 day per week. No
probes were conducted after training on that
day because the temporal proximity of
massed trials to a probe might influence the
probability of the target response. If a par-
ticipant failed to maintain 100% unprompt-
ed emission of ‘‘please’’ during the weekly
massed trial session, we then reinstated
massed trial training every day, with no
probes in the generalization settings occur-
ring until the participant met the acquisition
criterion again.

Baseline probes during massed trial training.
One complete probe set in the generalization
settings was conducted under Baseline 1
conditions for each participant prior to
reaching criterion during massed trial train-
ing. The purpose of this probe set was to
determine whether responding with ‘‘please’’
in the generalization settings was in any way
related to the level of acquisition in the
massed trial setting. This probe set was
spread out over the acquisition period, with
probes occurring on the same day as train-
ing. In general, no more than one or two
probes were conducted on any day, and they
usually were conducted prior to the day’s
training session. The generalization probes
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were distributed across the acquisition peri-
od so that some probes (a) occurred during
early acquisition (no spontaneous respond-
ing with ‘‘please’’ in the massed trial setting),
(b) occurred during the middle of acquisi-
tion (some spontaneous responding with
‘‘please’’ in the massed trial setting), and (c)
occurred during late acquisition (mostly
spontaneous responding with ‘‘please’’ in the
massed trial setting).

Postacquisition baseline (Baseline 2). After
each participant had mastered ‘‘please’’ in the
massed trial training setting (i.e., met acqui-
sition criterion), we conducted more probes
using the Baseline 1 probe procedure. The
purpose of these probes was to assess wheth-
er ‘‘please’’ would be the first topography
used in the generalization settings. Massed
trial training had established ‘‘please’’ as the
first and only response in the isolated train-
ing setting with a single stimulus, and Base-
line 2 probes assessed whether it was the first
response in the generalization settings with
multiple stimuli. In sum, this procedure
consisted of setting up a potential manding
opportunity, reinforcing the first mand, and
then ending the probe.

Differential reinforcement of alternative be-
havior (DRA). The DRA condition was in-
troduced in a sequential fashion across the
three categories (i.e., food, toys, and events)
of the multiple baseline design. The imple-
mentation of the DRA condition protocol
followed the Baseline 1 probe protocol, ex-
cept that only ‘‘please’’ was reinforced during
a probe; thus, during the DRA condition all
the mands listed in Table 1 were on extinc-
tion. The participant had 30 s in which to
respond with ‘‘please’’ to obtain the item or
activity. The 30-s DRA condition time pe-
riod began when any of the forms listed in
Table 1 occurred. That is, the behavior of
the participant determined when the 30-s
period began. For example, during lunch, a
probe food item was placed in sight but out
of reach. If the participant led the experi-

menter’s hand toward the food (e.g., used a
leading response), the experimenter would
not reinforce this form, but instead would
continue to make himself or herself available
to fulfill a request. The participant then had
30 s in which to respond with ‘‘please.’’ If
the participant continued to respond with
the forms in Table 1 for the duration of the
30 s, he or she was removed from the situ-
ation, redirected to another activity for 1
min, and then returned to the same situa-
tion. After returning, the participant could
directly obtain the probe item. If the partic-
ipant responded with ‘‘please’’ as either the
initial form or as a later form within the 30-
s probe, it was reinforced immediately and
the probe ended. Thus, during the DRA
condition as well as during all baseline
probes, ‘‘please’’ was always reinforced and
was never on extinction.

RESULTS

Ann
Figure 1 and Table 2 present the results

of Ann’s performance during baseline and
the DRA condition. The total time, from
the first baseline probe to the final DRA
condition probe, excluding school vacations,
was 4 months. During the first three Base-
line 1 probe sets, Ann never responded with
‘‘please.’’ Massed trial training began imme-
diately after the Baseline 1 probes were com-
pleted. On the probe set conducted in the
generalization settings during massed trial
training, Ann did not respond with ‘‘please’’
on any probes. She required 146 trials over
14 training days to reach criterion. She
maintained a 100% unprompted correct use
of ‘‘please’’ except upon her return from a 6-
week vacation. She rapidly reached criterion
again, and then remained at 100% perfor-
mance for the rest of the study.

After Ann reached massed trial acquisition
criterion the first time (i.e., before summer
school ended), the fifth baseline probe set
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Figure 1. Number of probes in which ‘‘please’’ occurred for Ann. Massed trial training to acquisition
criterion occurred between the first two dashed lines, and differential reinforcement of alternative behavior
(DRA) occurred after the third dashed line. During Baseline 1, massed trial training (MT), and Baseline 2
(postacquisition), the first response was reinforced and the probe ended. During DRA, only ‘‘please’’ was
reinforced.

was conducted under the same conditions as
Baseline 1 probe sets (i.e., the first form Ann
used during a probe was reinforced imme-
diately and the probe ended). During this
fifth probe set, Ann responded with ‘‘please’’
on 27% (3 of 11) of the probes. To deter-
mine whether the occurrence of her ‘‘please’’
response would continue to increase without
further intervention, another postacquisition

probe set was conducted. In this sixth probe
set, Ann responded with ‘‘please’’ again in
27% (3 of 11) of the probes. Because the
results of this probe set were consistent with
those of the fifth probe set, the DRA con-
dition was introduced in a sequential fashion
across each baseline. Ann did not respond
with ‘‘please’’ during the remaining 20 base-
line condition probes.
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Table 2
Percentage of Probes in Which ‘‘Please’’ Occurred

Participant 1 2 3 4 5 6 7 8 9 10 11 12

At any time
Ann
Kate
Tom

0
0
0

0
0
0

0
0
0

0
0
0

27
0
8

27
27
31

9
45
62

27
45
92

64

92

73 100 100

As the first response
Ann
Kate
Tom

0
0
0

0
0
0

0
0
0

0
0
0

27
0
8

27
9

0

0
9

23

18
0

23

27

69

36 45 45

On the seventh probe set, the DRA con-
dition was introduced for the first time in
the food category. Ann responded with
‘‘please’’ on only one probe (25%; 1 of 4),
and that ‘‘please’’ was preceded by two reach-
es. On the remaining three DRA condition
probes in the food category, she responded
with an average of six old forms (range, 4 to
8) during each probe. A second DRA con-
dition probe set was conducted in the food
category because the frequency of ‘‘please’’
actually decreased from the postacquisition
baseline phase. This second DRA condition
probe set also permitted an assessment of
stability in the toy category. The results of
this DRA condition probe set in the food
category revealed that Ann responded with
‘‘please’’ on 75% (3 of 4) of the probes. On
50% (2 of 4) of the probes, it was her first
response.

On the ninth probe set, the DRA con-
dition was extended to include the toy as
well as the food category. Ann responded
with ‘‘please’’ on 88% (7 of 8) of the probes.
On 38% (3 of 8) of these, it was her first
response. After this probe set was completed,
summer school ended. When Ann returned
to school and met criterion during massed
trial training, a second DRA condition
probe set including the food and toy cate-
gories was conducted. During this probe set,
Ann responded with ‘‘please’’ during 100%
(8 of 8) of the probes. It was her initial re-
sponse on 50% (4 of 8) of the probes.

On the 11th probe set, the DRA condi-
tion was extended to include all three legs
of the multiple baseline. Ann responded
with ‘‘please’’ on 100% (11 of 11) of these
probes, and it was her initial response on
45% (5 of 11) of them. On the second DRA
condition probe set that included all three
legs of the multiple baseline, Ann again re-
sponded with ‘‘please’’ on 100% (11 of 11)
of the probes, and it was her initial response
on 45% (5 of 11) of them. None of Ann’s
baseline probes (of 86) or DRA condition
probes (of 46) were terminated because of
problem behavior.

Kate

Figure 2 and Table 2 present the results
of Kate’s performance during baseline and
the DRA condition. The total time, from
the first baseline generalization probe to the
final DRA condition probe, excluding one
school vacation, was 6 months and 2 weeks.
During the first three Baseline 1 probe sets,
Kate did not respond with ‘‘please.’’ Massed
trial training began immediately after the
Baseline 1 probes were completed. On the
probe set conducted in the generalization
settings during massed trial training, Kate
did not respond with ‘‘please’’ on any probes.
She required 153 trials over 20 training days
to reach criterion. She maintained a 100%
unprompted correct use of ‘‘please’’ during
one massed trial maintenance session, and
then summer school ended. Upon her return



367DIFFERENTIAL REINFORCEMENT

Figure 2. Number of probes in which ‘‘please’’ occurred for Kate. Massed trial training to acquisition
criterion occurred between the first two dashed lines, and differential reinforcement of alternative behavior
(DRA) occurred after the third dashed line. During Baseline 1, massed trial training (MT), and Baseline 2
(postacquisition), the first response was reinforced and the probe ended. During DRA, only ‘‘please’’ was
reinforced.

to school 6 weeks later, Kate required 3 days
of training and 28 trials to reach criterion
again, and then she remained at 100% per-
formance throughout the remaining 19
weekly maintenance training sessions.

After Kate reached criterion the second
time, the fifth probe set was conducted un-
der the same conditions as previous baseline
probe sets (i.e., the first form she responded

with during a probe was reinforced imme-
diately and the probe ended). During this
probe set, she did not respond with ‘‘please’’
on any probes. Following this fifth probe set,
the DRA condition was introduced in a se-
quential fashion across each baseline. Kate
did not respond with ‘‘please’’ during the re-
maining 11 baseline condition probes.

On the sixth probe set, the DRA condi-
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tion was introduced for the first time in the
food category. Kate responded with ‘‘please’’
on three of four probes (75%). ‘‘Please’’ was
her first response on one probe.

On the seventh probe set, the DRA con-
dition was extended to include the toy as
well as the food category. Kate responded
with ‘‘please’’ on 71% (5 of 7) of the probes;
it was her first response on only one probe
(14%). One of the probes in which ‘‘please’’
did not occur was terminated because of
Kate’s problem behavior (e.g., flopping to
the floor, screaming).

On the eighth probe set, the DRA con-
dition was extended to include all three legs
of the multiple baseline. Kate responded
with ‘‘please’’ on 45% (5 of 11) of the
probes. ‘‘Please’’ never occurred as her initial
response. Two of the probes in which
‘‘please’’ did not occur were terminated after
10 s because of Kate’s problem behavior
(e.g., knocking over furniture, screaming). A
second DRA condition probe set was not
conducted for two reasons. First, Kate’s
problem behavior was increasing during
probes and, second, Kate often did not re-
spond to probe items and events when they
were available during the last probe set.
Thus, the time to conduct a single probe
often exceeded 2 or 3 hr. None of Kate’s
baseline probes (of 66) were terminated, but
three (of 22; 14%) of her DRA condition
probes were terminated because of problem
behavior.

Tom

Figure 3 and Table 2 present the results
of Tom’s performance during baseline and
the DRA condition. The total time, from
the first baseline probe to the final DRA
condition probe, was 4 months and 1 week.
During the first three baseline probe sets,
Tom never responded with ‘‘please.’’ Massed
trial training began immediately after the
three Baseline 1 probe sets were completed.
On the probe set conducted in the general-

ization settings during massed trial training,
Tom did not respond with ‘‘please’’ on any
probes. Tom required 424 trials over 27
training days to reach criterion. He main-
tained a 100% unprompted correct use of
‘‘please’’ throughout the remaining five
weekly maintenance training sessions.

After Tom reached massed trial acquisi-
tion criterion, the fifth probe set was con-
ducted under the same conditions as previ-
ous baseline probe sets (i.e., the first form
Tom used during a probe was reinforced im-
mediately). During this probe set, Tom re-
sponded with a simultaneous ‘‘please’’ and
reach on one probe (of 13; 8%). Following
this fifth probe set, the DRA condition was
introduced in a sequential fashion across
each baseline. Tom did not use ‘‘please’’ dur-
ing the remaining 13 baseline condition
probes.

On the sixth probe set, the DRA condi-
tion was introduced for the first time in the
food category. Tom responded with ‘‘please’’
on all four probes. ‘‘Please’’ was never his
first response. On the seventh probe set, the
DRA condition was extended to include the
toy as well as the food category. Tom re-
sponded with ‘‘please’’ on 89% (8 of 9) of
the probes, and it was his first response on
only three probes (33%).

On the eighth probe set, the DRA con-
dition was extended to include all three legs
of the multiple baseline. Tom responded
with ‘‘please’’ on 92% (12 of 13) of the
probes, and it was his initial response on
three (23%) of them. On the second DRA
condition probe set including all three legs
of the multiple baseline, Tom again respond-
ed with ‘‘please’’ on 92% (12 of 13) of the
probes. However, during this probe set,
Tom’s initial response was ‘‘please’’ on 69%
(9 of 13) of the probes. None of Tom’s base-
line probes (of 78) or DRA condition probes
(of 39) were terminated because of problem
behavior.
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Figure 3. Number of probes in which ‘‘please’’ occurred for Tom. Massed trial training to acquisition
criterion occurred between the first two dashed lines, and differential reinforcement of alternative behavior
(DRA) occurred after the third dashed line. During Baseline 1, massed trial training (MT), and Baseline 2
(postacquisition), the first response was reinforced and the probe ended. During DRA, only ‘‘please’’ was
reinforced.

DISCUSSION
The purpose of this study was to examine

variables that may influence the generalized
occurrence of a replacement mand in 3
young children with severe language delays.
First, the baseline data in this study dem-
onstrated that prior to intervention, each

participant had an existing response class of
mands (e.g., reaching, leading). These
mands were widely generalized and evoked
by a stimulus class that consisted of rein-
forcing but unavailable items and events.
Second, when participants mastered a re-
placement mand (i.e., the sign for ‘‘please’’)
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under restricted stimulus conditions, they
rarely responded with it in the generalization
settings. When the DRA condition (i.e., dif-
ferential reinforcement of ‘‘please’’ plus ex-
tinction of competing mands) was intro-
duced in the generalization settings, howev-
er, all 3 participants manifested an increase
over time in the percentage of probes in
which ‘‘please’’ occurred, with 2 of the par-
ticipants demonstrating increases in ‘‘please’’
as their first response.

The findings of this study support those
of other researchers (e.g., Carr & Durand,
1985; Lalli et al., 1995; Shirley, Iwata,
Kahng, Mazaleski, & Lerman, 1997;
Sprague & Horner, 1992) who showed that
placing some members of a response class on
extinction may increase the likelihood that
alternative members of the class will be emit-
ted. Moreover, the findings of this study re-
vealed that a new replacement member may
enter a response class even if it is acquired
under restricted stimulus conditions (i.e., it
is associated with only some elements of a
stimulus class that control responding), but
it may enter as a low-probability member of
the response class. Placing existing high-
probability competing members of the class
on extinction, however, may produce gen-
eralization of the low-probability response.
Thus, the extinction of competing forms
may alter the hierarchy of response options
so that initial low-probability responses be-
come more probable (Baer, 1982; Lalli et al.,
1995), even under a variety of stimulus con-
ditions.

The multiple baseline design used in this
study illustrates how existing responses con-
tinue to compete with the replacement
mand. After the DRA condition was imple-
mented, participants never responded with
‘‘please’’ under baseline conditions in subse-
quent legs, but ‘‘please’’ was not always the
first response in the DRA condition
throughout most of the study. This data pat-
tern suggests that although the DRA con-

dition could evoke ‘‘please’’ under a variety
of stimulus conditions, the participants con-
tinued to respond initially with other mem-
bers of their manding response class. Our
analysis of this phenomenon leads to two
clinical implications: First, as long as unde-
sirable competing forms are reinforced in
any setting, the new replacement behavior is
less likely to occur in those settings. Thus,
practitioners cannot continue reinforcing old
behavior on an intermittent schedule in set-
tings in which the new behavior is desired.
Second, whenever teaching a mand, practi-
tioners should not assume that it will be the
only member of the response class. There is
always a possibility that there may be some
type of competing response that could in-
terfere with the generalization of the new
mand, just as all participants in this study
had competing forms.

Child development research supports a re-
sponse competition perspective because it
has shown that the functions of requesting
and rejecting (i.e., manding) emerge during
the first year of life (Bates, Camaioni, & Vol-
terra, 1975; Carpenter, Mastergeorge, &
Coggins, 1983). Forms such as grabbing or
reaching are early motor forms that represent
these functions (Wetherby, Warren, & Rei-
chle, 1998). Thus, when teaching a mand,
it may be wise to assume that if the function
exists, there are other forms that serve that
function and may be widely generalized
(Drasgow & Halle, 1995). Any new mand
may actually be a replacement mand, and its
successful generalization may depend as
much on variables related to response effi-
ciency and schedules of reinforcement (e.g.,
Horner & Day, 1991; Mace & Roberts,
1993) as on teaching with multiple exem-
plars (Stokes & Baer, 1977).

We did not analyze Kate’s lower level of
generalization, but several explanations seem
plausible. First, Kate’s massed trial training
occurred in school and her generalization
settings were primarily in her home, whereas
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the other participants’ massed trial training
and probes occurred in the same setting (i.e.,
at school or at home). Perhaps the difference
between Kate’s two settings was more dis-
tinct than for the other 2 participants. Sec-
ond, three of Kate’s DRA condition probes
were terminated because of problem behav-
ior. Our protocol called for terminating any
probes in which problem behavior occurred,
and her problem behavior may have served
the function of requesting (Carr, 1977; Carr
& Durand, 1985). If the DRA condition
probes had continued despite Kate’s problem
behavior, perhaps at some point she would
have responded with ‘‘please.’’ Conversely,
her problem behavior may have been escape
motivated because the probes became aver-
sive to her in that they required more ef-
fortful responding (Friman & Poling, 1995).
But Kate’s problem behavior affected only 3
of 88 probes, and therefore it was ‘‘rein-
forced’’ in less than 4% of her probes. Third,
the low or nonexistent reinforcing value of
probe items may have been a major contrib-
uting factor on several DRA condition
probes in which Kate did not respond with
‘‘please’’ (e.g., Drasgow & Halle, 1995; Egel,
1981). Evidence for this explanation in-
cludes her low average number of responses
on DRA condition probes (M 5 2.8) com-
pared to Ann (M 5 5.2) and Tom (M 5
8.3), and her apparent disinterest in most
probe stimuli, especially during the final
DRA condition probe set.

One limitation of this study reflected by
Kate’s lower level of generalization was our
inability to insure that probe stimuli main-
tained a constant and considerable reinforc-
ing value during the duration of the study.
Kate’s preferences may have changed, and
the original items and events that we includ-
ed in her stimulus class may have lost their
reinforcing value over time. A future study
could address this limitation by incorporat-
ing a strategy for maintaining reinforcer val-
ue and effectiveness during the assessment of

generalization (Fisher et al., 1992; Mason,
McGee, Farmer-Dougan, & Risley, 1989).
Another avenue for investigating the poten-
tial relationship between reinforcement value
and the generalization of replacement mands
is to manipulate setting events (Wahler &
Fox, 1981) or establishing operations (Mi-
chael, 1982) to determine their influence on
the generalization of high- and low-proba-
bility manding responses that serve either a
requesting or a protesting function. We be-
lieve that this is a fruitful avenue for future
exploration.
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STUDY QUESTIONS

1. What reason do the authors provide as one explanation for limited generalization of newly
acquired communication responses?

2. What were the typical mands exhibited by the participants, how were these mands identified,
and what replacement response was chosen for training?

3. Describe the essential components of the baseline protocol.

4. Describe the massed trial training protocol. How was the possibility of response chaining
addressed? Do any results suggest that chaining may have occurred?

5. What was the purpose of the probes during and immediately following the massed trial
training phase (Baseline 2)? What results were obtained during these probes?
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6. Describe the contingencies in effect for previous mand forms, newly taught mands, and
inappropriate behavior during the DRA condition.

7. Summarize the results obtained during the DRA condition in terms of the usage of (a)
‘‘please’’ and (b) previous mand forms as first and as subsequent responses. To what extent
do these data reflect generalization?

8. It was suggested that Kate’s somewhat limited use of ‘‘please’’ during the DRA condition
may have been because the preferred items lost their reinforcing value (i.e., satiation oc-
curred). What feature of her data (see Figure 2) might suggest that the items maintained
their reinforcing value?

Questions prepared by Gregory Hanley and Jana Lindberg, The University of Florida


